Enhanced secretion of hydrophobic peptide fused lysozyme by the introduction of N-glycosylation signal and the disruption of calnexin gene in Saccharomyces cerevisiae.
The insertion of a hydrophobic pentapeptide (Phe-Phe-Val-Ala-Pro) into the C-terminus in hen egg white lysozyme by genetic modification resulted in an unstable structure which caused little secretion in a yeast expression system, although this modification is useful to enhance bactericidal action to gram-negative bacteria [Ibrahim et al. (1994) J. Biol. Chem. 269, 5059-5063]. To enhance the secretion of the unstable hydrophobic pentapeptide fused lysozymes (H5-Lz), we attempted to introduce the signal sequence (Asn-X-Ser/Thr) of N-linked glycosylation into lysozyme and to suppress the quality control of the unstable mutant in the yeast expression system. The polymannosyl hydrophobic fused lysozyme (H5/G49N-Lz) having the N-glycosylation signal sequence was expressed in the medium at 3.4 times that of unglycosylated lysozyme. Further, the secretion of the unstable mutant lysozyme was done in the Saccharomyces cerevisiae disrupted calnexin gene to avoid the degradation of the unstable mutant by the quality control. Although disruption of the calnexin gene did not lead to gross effects on the levels of growth of S. cerevisiae (W303-1b), the secretion amount of H5/G49N-Lz in calnexin disrupted S. cerevisiae was 2.5 times larger than that in wild type S. cerevisiae. These results suggest that the secretion of unstable glycosylated lysozyme (H5/G49N) was suppressed by the quality control function of calnexin and that the disruption of calnexin is effective to increase the secretion of unstable glycosylated protein.